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1
WORKPIECE UNIT

TECHNICAL FIELD
Reference to Related Application

The present invention 1s based upon the priornty of
Japanese patent application No. 2015-0563569 filed on Mar.
19, 2015, the disclosure of which is incorporated herein 1n
its entirety by reference thereto.

The present invention relates to a workpiece unit having
a workpiece body for machining processing.

BACKGROUND

When machining a workpiece body such as ceramic,
metal or the like to a three-dimensional shape, an end
portion of a workpiece unmt 1s held and processed. This
workpiece body 1s also called “blank™. For example, 1n the
dental industry, an outer edge region of a circular plate (disk)
shaped zirconia being a workpiece body 1s held by a
processing apparatus and the prosthesis 1s cut out.

Therefore, in the method for manufacturing a dental
prosthesis described in Patent literature 1, a blank 1s fixed to
a processing apparatus by attaching a ring to an outer edge
of a blank via an adhesive and fixing the ring to a chuck of
a processing apparatus.

CITATION LIST
Patent Literatures

[Patent Literature 1] WO95/30382A

SUMMARY
Technical Problem

The following analysis 1s given 1n view of the present
invention.

In the processing of a circular plate (disk) shaped work-
piece body (blank) as described 1n Patent Literature 1, the
workpiece body 1s cut out 1n a state 1n which a worked 1tem
as a target 1s connected to an outer edge portion while
leaving the outer edge portion of the workpiece body 1n a
frame shape. In order to utilize the workpiece body without
waste, the workpiece body 1s processed to areas close to its
outer edge. That 1s, the remaining outer edge portion of the
workpiece body after processing becomes thin. Since the
strength of the thinned outer edge portion 1s low, there 1s a
possibility that by a slight impact, the workpiece body
damages, and the prosthesis formed to be connected to the
thinned portion falls off. FIG. 42 shows a photograph of the
workpiece body after processing. In the portion marked with
a circle mark, the workpiece body has fallen ofl.

Further, there 1s also occurrence ol a case where the
attachment position of the workpiece body to the processing
apparatus may shift in the lateral direction. In this case, a
portion thinner than a prescribed size 1s formed by the shift
on the outer edge portion of the workpiece body after
processing. Then, the same problem as described above
arises.

On the other hand, if a portion (a portion corresponding
to a ring) to be held to the processing apparatus 1s made as
a part of a workpiece body without using the ring described
in Patent Literature 1, since the diameter becomes large, a
large amount of raw materials of the workpiece body 1s used.
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2

When the cost of the workpiece body i1s higher than that of
the ring, the manufacturing cost increases since amount of
the production of the worked 1tem does not change.

Therefore, 1t 1s desired to suppress the increase in the
manufacturing cost while enhancing the strength of the outer
edge portion of the workpiece body aiter processing.

According to a first aspect of the present disclosure, a
workpiece unit comprises a workpiece body having a pro-
truding portion, and a holding member arranged on at least
a part of an outer side of the protruding portion.

By providing the protruding portion, since the protruding
portion remains on the outer edge portion of the workpiece
body after processing, the strength of the outer edge portion
can be enhanced. Thereby, fracture caused by lowering 1n
strength of the outer edge portion can be suppressed.

By providing the holding member, the size (for example,
diameter) of the workpiece body can be made smaller by an
amount corresponding to the width of the holding member,
and thus the amount of raw materials used for the workpiece
body can be reduced. Thereby, an increase 1n manufacturing
cost can be suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1

A schematic plan view of a workpiece unit according to
a first exemplary embodiment of the present disclosure.

FIG. 2

A schematic cross-sectional view of the workpiece unit
along line II-II of FIG. 1.

FIG. 3

A schematic partial cross-sectional view of the workpiece
unmt according to the first exemplary embodiment of the
present disclosure.

FIG. 4

A schematic cross-sectional view of the workpiece unit
according to the first exemplary embodiment of the present
disclosure after processing.

FIG. 5

A schematic partial cross-sectional view of a workpiece
umt according to the first exemplary embodiment of the
present disclosure after processing.

FIG. 6

A schematic partial cross-sectional view of a workpiece
unit according to a second exemplary embodiment of the
present disclosure.

FIG. 7

A schematic partial cross-sectional view of a workpiece
unit according to a third exemplary embodiment of the
present disclosure.

FIG. 8

A schematic partial cross-sectional view of a workpiece
unmit according to a fourth exemplary embodiment of the
present disclosure.

FIG. 9

A schematic partial cross-sectional view of a workpiece
umt according to a fifth exemplary embodiment of the
present disclosure.

FIG. 10

A schematic partial cross-sectional view of a workpiece
unmit according to a sixth exemplary embodiment of the
present disclosure.

FIG. 11

A schematic partial cross-sectional view of a workpiece
unit according to a seventh exemplary embodiment of the
present disclosure.
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FI1G. 12

A schematic partial plan view of a workpiece unit accord-
ing to the seventh exemplary embodiment of the present
disclosure.

FI1G. 13

A schematic partial cross-sectional view ol a workpiece
unit according to a fourteenth exemplary embodiment of the
present disclosure.

FI1G. 14

A schematic partial cross-sectional view ol a workpiece
unit according to a ninth exemplary embodiment of the
present disclosure.

FI1G. 15

A schematic plan view of an example according to a first
positioning portion and a second positioning portion.

FI1G. 16

A schematic plan view of an example according to a first
positioning portion and a second positioning portion.

FI1G. 17

A schematic plan view of an example according to a first
positioning portion and a second positioning portion.

FIG. 18

A schematic plan view of an example according to a first
positioning portion and a second positioning portion.

FI1G. 19

A schematic cross-sectional view of an example accord-
ing to a first positioning portion and a second positioning
portion.

FI1G. 20

A schematic cross-sectional view of an example accord-
ing to a first positioning portion and a second positioning
portion.

FI1G. 21

A schematic cross-sectional of view an example accord-
ing to a first positioning portion and a second positioning
portion.

FI1G. 22

A schematic cross-sectional of view an example accord-
ing to a first positioning portion and a second positioning
portion.

FI1G. 23

A schematic partial cross-sectional view of a workpiece
unit according to a tenth exemplary embodiment of the
present disclosure.

FI1G. 24

A schematic partial cross-sectional view ol a workpiece
unit according to an eleventh exemplary embodiment of the
present disclosure.

FI1G. 25

A schematic partial cross-sectional view ol a workpiece
unit according to a twelfth exemplary embodiment of the
present disclosure.

FI1G. 26

A schematic partial plan view of a workpiece unit accord-
ing to the twellth exemplary embodiment of the present
disclosure.

FI1G. 27

A schematic partial cross-sectional view of a workpiece
unit according to a thirteenth exemplary embodiment of the
present disclosure.

FI1G. 28

A schematic plan view ol a workpiece unit according to
the eleventh exemplary embodiment of the present disclo-
sure.

FI1G. 29

A schematic cross-sectional view of the workpiece unit
along line XXVIII-XXVIII of FIG. 28.
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FIG. 30
A schematic plan view of a workpiece body according to

an example of a plane shape of a section.

FIG. 31

A schematic plan view of a workpiece body according to
an example of a plane shape of a section.

FIG. 32

A schematic plan view of a workpiece body according to
an example of a plane shape of a section.

FIG. 33

A schematic plan view of a workpiece body according to
an example of a plane shape of a section.

FIG. 34

A schematic plan view of a workpiece body according to
another mode of the workpiece body according to the

cleventh exemplary embodiment of the present disclosure.
FIG. 35

A schematic side view of a workpiece body according to
another mode of the workpiece body according to the
cleventh exemplary embodiment of the present disclosure.

FIG. 36

A schematic plan view of a workpiece unit according to
the twellth exemplary embodiment of the present disclosure.

FIG. 37

A schematic plan view of a section unit according to the
twellth exemplary embodiment of the present disclosure.

FIG. 38

A schematic plan view of a section unit according to
another mode of that shown 1n FIG. 37.

FIG. 39

A schematic plan view of a workpiece unit according to
the thirteenth exemplary embodiment of the present disclo-
sure.

FIG. 40

A schematic plan view of a dummy workpiece body
according to the thirteenth exemplary embodiment of the
present disclosure.

FIG. 41

A schematic plan view of a workpiece unit according to
the thirteenth exemplary embodiment of the present disclo-
sure.

FIG. 42

A photograph of a workpiece after processing for explain-
ing a background art.

In the following description, reference signs in the draw-
ings are added for understanding of the disclosure, and are
not mtended to be limited to the illustrated modes. In each
exemplary embodiment, the same reference signs are put to
the same elements. The dimensions and the dimensional
ratios of the drawings are not intended to be limited to the
illustrated modes.

Preferred modes of the above each aspect are described
below.

According to a preferred mode of the first aspect, the
workpiece body has a plate shape. The protruding portion
protrudes from a side face of the workpiece body. The
holding member 1s arranged 1n at least a protruding direction
of the protruding portion.

According to a preferred mode of the first aspect, the
workpiece body has a first surface, a second surface
arranged on a side opposite to the first surface, and an outer
circumierential portion(s) provided between the first and
second surfaces. The protruding portion i1s arranged on the
outer circumierential portion(s).

According to a preferred mode of the first aspect, the
protruding portion 1s continuously arranged along the outer
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circumierential portion(s) of the workpiece body. The hold-
ing member has a ring shape.

According to a preferred mode of the first aspect, the
protruding portion has a third surface directed in the same
direction as the first surface, a fourth surface directed 1n the
same direction as the second surface, and a fifth surface
connecting the third and fourth surfaces. The holding mem-
ber covers at least a part of the fifth surtace.

According to a preferred mode of the first aspect, the
holding member has a first surface directed 1in the same
direction as the third surface of the protruding portion and a
second surface directed in the same direction as the fourth
surface of the protruding portion.

According to a preferred mode of the first aspect, the first
surface of the holding member forms the same plane as the
third surface of the protruding portion, or exists on the first
surface side of the workpiece body than the third surface of
the protruding portion.

According to a preferred mode of the first aspect, the
second surface of the holding member forms the same plane
as the fourth surface of the protruding portion, or forms the
same plane as the fourth surface of the protruding portion,
or exists on the second surface side of the workpiece body
than the fourth surface of the protruding portion.

According to a preferred mode of the first aspect, the
holding member further covers at least a part of the third and
fourth surfaces of the protruding portion.

According to a preferred mode of the first aspect, the
workpiece body has at least one first positioning portion in
a part facing the holding member in the protruding portion.
The holding member has a second positioning portion
engaging with at least a part of the first positioning portion.

According to a preferred mode of the first aspect, the first
positioning portion has a concave or convex shape. The
second positioning portion has a shape {fitting or engaging
with the first positioming portion. At least a part of one of the
first and second positioning portions fits or engages with at
least a part of the other.

According to a preferred mode of the first aspect, one
among the first and second positioning portions has a
concave shape and the other has a convex shape. The convex
shape has a width equal to or larger than that of the concave
shape. A part of the convex shape 1s inserted into the concave
shape.

According to a preferred mode of the first aspect, the first
positioning portion 1s arranged over the entire circumierence
of the workpiece body.

According to a preferred mode of the first aspect, the first
or second positioning portion has a groove shape.

According to a preferable mode of the first aspect, the first
or second positioning portion has a conical or columnar
shape.

According to a preferred mode of the first aspect, the
holding member 1s composed of two or more parts.

According to a preferred mode of the first aspect, each
part of the holding member has a concave or convex portion,
respectively. Each of the parts 1s arranged so as to fit the
concave and convex portions each other.

According to a preferred mode of the first aspect, the
workpiece body 1s ceramic, metal or resin.

According to a preferred mode of the first aspect, the
workpiece body 1s a pre-sintered body i1n which zircoma
crystal grains are not completely sintered.

According to a preferred mode of the first aspect, the
holding member 1s bonded to the workpiece body via an
adhesive.
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According to a preferred mode of the first aspect, the
holding member and the workpiece body are in direct
contact with each other.

According to a preferred mode of the first aspect, the
holding member 1s plastic.

According to a preferred mode of the first aspect, the
thickness of the protruding portion and that of the holding
member are substantially the same.

According to a preferred mode of the first aspect, the
width of the protruding portion 1n the protruding direction 1s
0.3 mm to 2 mm.

According to a preferred mode of the first aspect, the
protruding portion 1s arranged at a central area in the
thickness direction of the workpiece body.

According to a preferred mode of the first aspect, the
workpiece body comprises a worked 1tem formed by pro-
cessing the workpiece body, the worked 1tem being con-
nected to the protruding portion or the outer edge portion.

A workpiece unit according to a first exemplary embodi-
ment of the present disclosure 1s explained. FIG. 1 shows a
schematic plan view of a workpiece unit. FIG. 2 shows a
schematic cross-sectional view of the workpiece unit along
line II-II 1n FIG. 1. FIG. 3 shows a schematic partial
cross-sectional view of a part of the protruding portion and
the holding member.

The workpiece unit 10 comprises a workpiece body 1 and
a holding member 2 arranged on at least a part of the side
wall of the workpiece body 1. The workpiece body 1 1s
processed, for example, by a processing apparatus. For
example, in the dental field, dental products are made from
the workpiece body 1. As a dental product, for example, a
prosthesis such as a ceramic frame, full contour crown or the
like can be given. The dental prosthesis preferably has a
crown shape. Also, as dental products, for example, orth-
odontic products (for example, orthodontic brackets) and
dental implant products (for example, dental implant abut-
ments) can be given. The holding member 2 assists in
holding or fixing the workpiece unit 10 to the processing
apparatus. For example, when holding or fixing the work-
piece unit to the processing apparatus, at least the holding
member 2 1n the workpiece unit 10 1s held to the processing
apparatus.

The workpiece body 1 has a first surface 1a as a surface-
to-be-processed and a second surface 15 opposite to the first
surface 1a. It 1s preferable that the first and second surfaces
la, 15 are parallel or substantially parallel. It 1s preferable
that the workpiece body 1 has a flat plate shape. Although in
the exemplary embodiment shown 1n FIG. 1, the workpiece
umit 10 and the workpiece body 1 have a circular planar
shape, they are not limited to a circular shape and may have
a planar shape such as an elliptical shape, a polygonal shape
or the like.

The workpiece body 1 has a protruding portion 1c¢ for
holding the workpiece unit 10 to the processing apparatus
along at least a part of the side wall, that 1s, on the outer
circumierential portion(s) 1g of an outer edge of the first and
second surfaces la, 15 or between the first and second
surfaces 1a, 15. It 1s preferable that the protruding portion 1c¢
1s a portion for holding the workpiece unit 10 in the
processing apparatus. It 1s preferable that there 1s the pro-
truding portion 1¢ 1n a region not processed to the processing
apparatus. It 1s preferable that the protruding portion 1c¢ 1s
continuously arranged over the entire circumierence of the
outer circumierential portion(s) 1g of the workpiece body 1.
That 1s, 1t 1s preferable that the protruding portion 1c¢ has a
ring or annular shape. The protruding portion 1¢ may have
a mode (protruding portion) protruding from the side face of
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the workpiece body 1. For example, the protruding portion
1c protrudes 1n a direction substantially vertical [sic. paral-
lel] to the first and second surfaces 1a, 15 between the first
and second surfaces 1a, 16 of the workpiece body 1. There
1s the protruding portion 1c¢ on the outer circumierential
portion(s) 1g of the workpiece body 1 and the protruding
portion 1¢ has a mode such that the end portion of the
workpiece body 1 1s thinner than the other portion.

The protruding portion 1¢ may have a third surface 1d
directed 1n the same direction as the first surface 1a, and a
fourth surface 1e directed 1n the same direction as the second
surface 1b. The protruding portion 1¢ may have a fifth
surface 1/ connecting the third surface 14 and the fourth
surface le. It 1s preferable that the third and the fourth
surfaces 1d, le are parallel or substantially parallel. It 1s
preferable that the third and first surfaces 1d, 1a are parallel
or substantially parallel. It 1s preferable that the fourth and

second surfaces le, 15 are parallel or substantially parallel.
It 1s preferable that the third and fifth surfaces 1d, 1f are
perpendicular or substantially perpendicular. It 1s preferable

that the fourth and fifth surfaces 1le, 1f are preferably
perpendicular or substantially perpendicular. It 1s preferable
that the first, second and fifth surfaces 1la, 1b, 1f are
preferably perpendicular or substantially perpendicular. It 1s
preferable that the thickness t2 of the protruding portion 1c¢
1s thinner than the thickness t1 of the entire workpiece body
1. That 1s, 1t 1s preferable that a step 1s formed between the
first and third surfaces 1a, 1d. It 1s preferable that a step 1s
formed between the second and fourth surface 154, le.
Thereby, the positioning can be made easier when fixing the
workpiece unit 10 to the processing apparatus. It should be
noted that the first and third surfaces 1a, 1d may form the
same plane. Further, the second and fourth surfaces 15, 1e
may form the same plane.

The thickness t2 of the protruding portion 1c¢ 1s preferably
1 mm or more, more preferably 2 mm or more, and further-
more preferably 4 mm or more. This 1s for holding the
workpiece unit 10 during processing and for reinforcing the
workpiece body 1 after processing.

The width w1 of the protruding portion 1c¢ 1s preferably 2
mm or less, more preferably 1.7 mm or less, and furthermore
preferably 1.5 mm or less. This 1s because 1f the width wl
ol the protruding portion 1c 1s too large, the waste portion 1n
(of) the workpiece body 1 becomes large. Also, the width wl
of the protruding portion 1c 1s preferably 0.3 mm or more,
preferably 0.4 mm or more, more preferably 0.6 mm or
more, and furthermore preferably 0.8 mm or more. The
protruding portion 1c¢ has an action reinforcing the work-
piece body 1 after processing. This 1s because a uniform
width 1s required for the protruding portion 1c¢ in order to
reinforce the workpiece body 1 after processing.

It 1s preferable that the protruding portion 1¢ 1s arranged
at a central area of the workpiece body 1 in the thickness
direction of the workpiece body 1. That 1s, 1t 1s preferable
that the center 1n the thickness direction of the protruding
portion 1c¢ overlaps with the center 1n the thickness direction
of the workpiece body 1. Thereby, the positioning can be
made easier when setting the workpiece umt 10 to the
processing apparatus.

It 1s preferable that the workpiece unit 10 1s symmetrical
with respect to the extending direction of the first and second
surtaces 1a, 15 of the workpiece body 1. For example, it 1s
preferable that both of the first and second surfaces 1a, 15
of the workpiece body 1 can be set on the processing
apparatus toward the processing tool (usually the upper

side).
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The size d2 of the whole of the workpiece body 1, the size
d 3 of the first and second surfaces 1a, 15 as a surface-to-
be-processed (termed as “processing surface™) of the work-
piece body 1, and the thickness t1 of the workpiece body 1
can be appropriately set according to purpose.

As a material of the workpiece body 1, for example,
ceramic, metal, resin or the like can be used. As examples of
the ceramic, a material containing at least one among
zirconia, alumina and crystallized glass can be given. As
examples of metals, titanium, titanium alloys or the like can
be given. As examples of the resin, acrylic resin, methacrylic
resin, ABS (acrylonitrile butadiene styrene) resin, polycar-
bonate, polypropvlene, polystyrene, polyester, polyether
ketone, Tetlon (registered trademark) or the like can be
given. Further, a composite material (composite resin) in
which an inorganic filler 1s filled 1n these resins can also be
given as an example of a resin.

For example, when the workpiece body 1 1s used for
cutting (or grinding) out a dental product, the workpiece
body 1 can be a zirconia pre-sintered body fired 1n a state in
which zircomia crystal grains are not completely sintered.
The zirconmia pre-sintered body contains zirconia and stabi-
lizer that suppresses phase transition of the crystal phase of
zirconia. For example, the stabilizer suppresses phase tran-
sition of the crystal phase of the sintered body from tetrago-
nal to monoclinic phase when 1t becomes a sintered body. As
stabilizers, for example, oxides such as calcium oxide
(Ca0), magnesium oxide (MgQ), vttrium oxide (Y,O,),
certum oxide (CeQ,) or the like can be given. It 1s preferable
that the stabilizer 1s added 1n an amount so that the tetragonal
zirconia grains can be partially stabilized. For example,
when yttria 1s used as the stabilizer, a content of yttria 1s
preferably 2 to 8 mol %, more preferably 2.5 to 6.5 mol %
based on the total mol number of zircoma and yttria. I1 the
content of the stabilizer 1s too high, phase transition can be
suppressed, however, the bending strength and the fracture
toughness decrease. On the other hand, 1f the content of the
stabilizer 1s too low, the bending strength and the fracture
toughness can be suppressed, however progress ol phase
transition can not be suiliciently suppressed. A zirconia
partially stabilized by adding a stabilizer 1s called “partially
stabilized zirconia”. The content ratio of the stabilizer in the
zircoma sintered body can be measured by, for example,
inductively coupled plasma (ICP) emission spectroscopic
analysis, fluorescent X-ray analysis or the like.

The holding member 2 1s arranged on at least a part of the
outer side of the protruding portion 1c. It 1s preferable that
the holding member 2 1s arranged in at least a protruding
direction of the protruding portion 1c. It is preferable that the
holding member 2 1s continuously arranged along the fifth
surface 1f corresponding to the side face of the protruding
portion 1c. That 1s, the holding member 2 can cover at least
a part of the fifth surface 1/ of the protruding portion 1c. It
1s preferable that the holding member 2 has a shape corre-
sponding to the planar shape of the workpiece body 1. The
holding member 2 can have, for example, a ring, annular,
tubular or ring shape. It 1s preferable that the holding
member 2 1s arranged over the entire circumierence of the
side wall of the workpiece body 1. A gap (or gaps) may exist
between the holding member 2 and the workpiece body 1.

The holding member 2 can have a first surface 2a directed
in the same direction as the first surface 1a of the workpiece
body 1, and a second surface 2b directed in the same
direction as the second surface 15 of the workpiece body 1.
The first surface 2a of the holding member 2 can direct in the
same direction as the third surface 14 of the workpiece body
1. The second surface 256 of the holding member 2 can direct
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in the same direction as the fourth surface le of the work-
piece body 1. It 1s preferable that the first surface 2a of the
holding member 2 and the third surface 14 of the workpiece
body 1 are parallel or substantially parallel. It 1s preferable
that the second surface 26 of the holding member 2 and the 5
fourth surface 1le of the workpiece body 1 are parallel or
substantially parallel.

The third surface 14 of the protruding portion 1¢ and the
first surtface 2a of the holding member 2 can form the same
plane. Similarly, the fourth surface 1le of the protruding 10
portion 1¢ and the second surface 25 of the holding member
2 can form the same plane. This 1s because the holding
member 2 and the protruding portion 1¢ completely overlap
cach other. In this case, the thickness t3 of the holding
member 2 1s the same as the thickness t2 of the protruding 15
portion 1lc. Alternatively, the first surface 2a of the holding
member 2 can exist on a side closer to the first surface 1a
side of the workpiece body 1 than the third surface 1d of the
protruding portion 1c¢. Similarly, the second surface 26 of the
holding member 2 can exist on a side closer to the second 20
surface 16 side of the workpiece body 1 than the fourth
surface 1e of the protruding portion 1c. This 1s because the
workpiece unit 10 1s made easy to hold in the processing
apparatus. In this case, the thickness t3 of the holding
member 2 1s thicker than the thickness t2 of the protruding 25
portion 1lc.

The thickness t3 of the holding member 2 may be any
thickness 11 1t 1s a thickness that does not hinder the
processing ol the workpiece body 1. It 1s preferable that the
thickness t3 of the holding member 2 1s thinner than the 30
thickness t1 of the workpiece body 1 and more preferable
that it 1s equal to the thickness 12 of the protruding portion
1c. This 1s because the workpiece unit 10 1s made easy be
held on the processing apparatus. The thickness t3 of the
holding member 2 i1s preferably 1 mm or more, more 35
preferably 2 mm or more, and furthermore preferably 4 mm
or more. This 1s because the strength of holding by the
processing apparatus 1s maintained.

It 1s preferable that the processing apparatus holds a
portion at which the protruding portion 1¢ and the holding 40
member 2 are combined. Therefore, 1t 1s preferable that the
width w2 of the holding member 2 has a width that can be
held to the processing apparatus together with the width wl
ol the projecting section 1c.

In the first exemplary embodiment, the holding member 2 45
1s attached to the workpiece body 1 without using an
adhesive. At least a part of the holding member 2 and the
fifth surface 1/ are directly in contact with each other. It 1s
preferable that the third surface (inner circumierential por-
tion) 2¢ corresponding to the inner surface of the holding 50
member 2 has a shape corresponding to the fifth surface 1/
of the workpiece body 1. For example, 1n the cross-sectional
view shown in FIG. 2, when the fifth surface 1f of the
workpiece body 1 1s flat, it 1s preferable that the third surface
2c¢ of the holding member 2 1s also flat. This 1s because tight 55
adhesion between the workpiece body 1 and the holding
member 2 1s increased.

It 1s preferable that the material of the holding member 2
1s a material which does not greatly deform by the pressure
at the time of fixation when it 1s fixed to the processing 60
apparatus. Also, 1t 1s preferable that the material of the
holding member 2 1s a material so that can be attached to the
workpiece body 1 by the method explained below. As a
material of the holding member 2, for example, engineering,
plastic, polypropylene, polystyrene, acrylic resin, ABS 65
(acrylonitrile butadiene styrene) resin, polycarbonate, poly-
ester, polyether ketone, Tetlon (registered trademark), metal,
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wood or the like can be used. Further, examples of the resin
can 1nclude a composite material (composite resin) filled
with an 1norganic filler 1n a resin.

Information can be added to the holding member 2. For
example, information can be provided with a symbol such as
a letter, a barcode or the like by printing, marking, sealing
or the like at a position where the holding member 2 can be
visually recognized. The information includes, for example,
a lot number, a color tone (shade), a shrinkage ratio (dimen-
sional reduction ratio upon firing or sintering), upper and
lower discrimination and the like.

A method of manufacturing the workpiece unit according
to the first exemplary embodiment 1s explained.

First, a workpiece body 1 1s made. A partially stabilized
zircoma powder which 1s zircoma particles containing a
stabilizer 1s prepared. The kind and concentration of the
stabilizer can be appropriately selected. The particle size and
particle size distribution of the zircomia crystal grains are
selected appropnately. As a method for adding the stabilizer
to the zircoma particles, a suitable method such as a hydro-
lysis method, a neutralization coprecipitation method, an
alkoxide method, a solid phase method or the like can be
selected appropnately. If necessary, additives are added to
the prepared partially stabilized zirconia powder and mixed.
When wet mixing 1s used, the composition 1s dried.

Next, the composition 1s pressure-molded into a prede-
termined shape. For example, the composition 1s pressure-
molded into a shape of the workpiece body 1. As the
pressure molding method, a suitable method can be selected
appropnately.

The pressurizing pressure can be, for
example, 20 MPa or more. After pressure-molding, CIP
(Cold Isostatic Pressing) may be further applied to sintering
composition at a pressure of, for example, 150 MPa or more.
After pressure-molding, the molded body may be processed
into a desired shape by cutting (turning), grinding or the like.

Next, the molded body 1s fired at a temperature at which
the zirconia particles are not sintered to form a pre-sintered
body. The pre-sintering conditions can be, for example, a
pre-sintering temperature of 800° C. to 1200° C., and a
holding time of 1 hour to 12 hours. The pre-sintered body
may be processed into a desired shape by cutting, grinding
or the like. For example, rather than shaping into the shape
of the workpiece body 1 at the time of molding, the
pre-sintered body may be molded into the shape of the
workpiece body 1 (forming the protruding portion) after
preparing the pre-sintered body. Thereby, the workpiece
body 1 1s made.

Next, the holding member 2 i1s prepared. The method of
making the holding member 2 1s not particularly limited. For
example, the holding member 2 can be made by using
injection molding, extrusion molding, cutting machining
(grinding) or the like. In the case of the ring-shaped holding
member 2, for example, the holding member 2 1s heated to
expand. The heating temperature of the holding member 2
can be approprnately set according to the material of the
holding member 2. For example, when the holding member
2 1s an engineering plastic, the heating temperature of the
holding member 2 1s preferably 60° C. or higher, more
preferably 80° C. or higher. The heating temperature of the
holding member 2 1s preferably 150° C. or less, for example,
it can be 120° C. or less or 100° C. or less. Next, 1n a state
where the holding member 2 1s expanded, the workpiece
body 1 1s fitted into the holding member 2 so that the
protruding portion 1c¢ comes mnto contact with the holding
member 2. Then, the holding member 2 and the protruding
portion 1¢ are subjected to positioning (alignment) followed
by cooling the holding member 2. The holding member 2
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shrinks when cooled. Thereby, the holding member 2 1s
mounted on the workpiece body 1 (so-called shrink fitting,
method). According to this method, the holding member 2
can be attached to the workpiece body 1 without using an
adhesive.

FIGS. 4 and 5 show schematic cross-sectional views of a
workpiece unit according to an example of the workpiece
unit after processing the workpiece body 1. FIG. 5 1s a
schematic partial sectional view of a part of the protruding
portion and the holding member. The worked 1tem 4 1s
formed by attaching the workpiece unit 10 to the processing
apparatus and by processing (machining) or the like the
workpiece body 1. The worked 1tem 4 can be ground out in
a state of being connected to the outer edge portion 1/ while
leaving the outer edge portion 1/ of the workpiece body 1
in a frame shape. The worked item 4 1s, for example, a dental
product as described above. Though forming the worked
item 4, a cut portion 3 which has been ground off 1s formed

in the workpiece body 1. The outer edge portion 17 1s
formed along the outer circumierential portion(s) 1¢, while
tforming the worked 1tem 4 and the cut portion 5. The outer
edge portion 1/ 1s a processing allowance (or margin) and
acts as a frame of the worked item 4. The worked 1tem 4 1s
connected to at least one of the outer edge portion 1/ and the
protruding portion 1c¢ via the connecting portion 4a. After
processing, as shown in FIGS. 4 and 5, the cut portion 5
which has resulted by grinding-off of the workpiece body 1
1s formed at the vicinity of the outer edge of the workpiece
body 1, while the width w3 of the outer edge portion 1/ of
the workpiece body 1 becomes thin. Even when the sufli-
cient strength can not be obtained with the width w3 of the
outer edge portion 1/, according to the workpiece unit 10 of
the present disclosure, the outer edge portion 12 of the
workpiece body 1 can be reinforced by the width (white
double arrow) of the protruding portion 1c. That 1s, the
thickness of the outer edge portion of the workpiece body 1
can be partially secured by the protruding portion 1c.
Thereby, even when an impact 1s added to the workpiece
body 1 after processing, fracture of the workpiece body 1
can be suppressed. Also, by providing the protruding portion
1c, 1t 1s possible to enlarge an allowable range of a positional
displacement upon attaching the workpiece unit 10 to the
processing apparatus.

Further, instead of forming the holding portion held to the
processing apparatus with the workpiece body 1 1tself, by
substituting for it for the holding member 2, since a mold for
manufacturing the workpiece body 1 can be made smaller by
the width of the holding member 2, the amount of raw
material used for the workpiece body 1 can be reduced.
When the cost of the workpiece body 1 1s higher than that
of the holding member 2, 1t 1s possible to reduce the
manufacturing costs of the workpiece unit 10 and the
worked item 4.

In the first exemplary embodiment, no adhesive 1s used
for attaching the holding member 2. Thereby, even when
exposed to high temperature after processing, stress 1s
applied from the holding member 2 to the workpiece body
1 due to a diflerence between the thermal expansion coel-
ficient of the workpiece body 1 and the thermal expansion
coellicient of the holding member 2, the workpiece body 1
alter processing can be prevented from being damaged.
Further, when 1t 1s desired to remove the holding member 2
from the workpiece body 1 after processing, the holding
member 2 can be easily removed.

A workpiece umt according to a second exemplary
embodiment of the present disclosure 1s explained. FIG. 6
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shows a schematic partial cross-sectional view of a work-
piece unit according to the second exemplary embodiment.

In addition to the configuration according to the first
exemplary embodiment, the workpiece unit 20 further com-
prises an adhesive 3 for bonding the workpiece body 1 and
the holding member 2. That 1s, the workpiece body 1 and the
holding member 2 are at least partially bonded by the
adhesive 3. It 1s preferable that the adhesive 3 1s arranged
within the range of the thickness of the protruding portion 1c¢

and the holding member 2. It 1s preferable that the material
of the adhesive 3 i1s such a material that does not cause
positional displacement between the workpiece body 1 and
the holding member 2. As the adhesive 3, for example, a
thermosetting resin, a photocurable resin or the like can be
used.

The method of manufacturing the workpiece unit 20 can
be the same as the method for manufacturing according to
the first exemplary embodiment. However, in the second
exemplary embodiment, the workpiece body 1 and the
holding member 2 can be bonded by the adhesive 3. There-
fore, when using a holding member to which the shrink
fitting method can not be applied, the second exemplary
embodiment can be suitably applied.

The modes other than those mentioned above in the
second exemplary embodiment are similar to the first exem-
plary embodiment. The second exemplary embodiment can
be combined with at least one of the above exemplary
embodiments 1n a possible range.

Also according to the second exemplary embodiment, 1t 1s
possible to obtain a reinforcing effect by the protruding
portion 1¢ similar to the first exemplary embodiment.

A workpiece unit according to a third exemplary embodi-
ment of the present disclosure 1s explained. FIG. 7 shows a
schematic partial cross-sectional view of a workpiece unit
according to the third exemplary embodiment.

In the first and second exemplary embodiments, the
holding member 1s arranged so as to cover the fifth surface
of the protruding portion. In the workpiece unit 30 according
to the third exemplary embodiment, the holding member 32
1s arranged so as to cover not only the fifth surface 1/ of the
protruding portion 1c but also at least a part of the third
surface 14 and the fourth surface le. That 1s, the holding
member 32 can have a groove portion on a side facing the
workpiece body 1. The holding member 32 can be arranged
so that the protruding portion 1c¢ fits into the groove portion.

It 1s preferable that a width w4 of the protruding portion
1c 1s the same as the width w1l 1in the first exemplary
embodiment. It 1s preferable that a width (w4+w5) of the
holding member 32 is the same as the width (wl+w2) 1n the
first exemplary embodiment.

It 1s preferable that the thickness t4 of the protruding
portion 14 1s 1 mm or more 1n order to secure strength. It 1s
preferable that the thickness t5 of the holding member 32 1s
equal to or less than the thickness of the workpiece body 1
in order to hold i1t on the processing apparatus.

The workpiece unit 30 can be manufactured similarly to
the first exemplary embodiment.

The modes other than those mentioned above in the third
exemplary embodiment are similar to the first exemplary
embodiment. The third exemplary embodiment can be com-
bined with at least one of the above exemplary embodiments
in a possible range.

According to the third exemplary embodiment, the effect
similar to the first exemplary embodiment can be obtained.

A workpiece unit according to a fourth exemplary
embodiment of the present disclosure 1s explained. FIG. 8
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shows a schematic partial cross-sectional view of a work-
piece unit according to the fourth exemplary embodiment.

The fourth exemplary embodiment 1s simailar to the third
exemplary embodiment. In the third exemplary embodi-
ment, the holding member 1s attached to the workpiece body
without using the adhesive, whereas in the workpiece unit 40
according to the fourth exemplary embodiment, the holding
member 32 1s attached to the workpiece body 1 by using the
adhesive 3. The place arranging the adhesive 3 1s not limited
to the illustrated mode, and may be anywhere if it 1s a place
where the holding member 32 and the workpiece body 1 can
be bonded together.

The workpiece unit 40 can be manufactured similarly to
the first and second exemplary embodiments.

The modes other than those mentioned above in the fourth
exemplary embodiment are similar to the first and third
exemplary embodiments. The fourth exemplary embodi-
ment can be combined with at least one of the above
exemplary embodiments 1n a possible range.

According to the fourth exemplary embodiment, 1t 1s
possible to obtain a remnforcing eflect by the protruding
portion 1c¢ similar to the first exemplary embodiment.

A workpiece unit according to a fifth exemplary embodi-
ment of the present disclosure 1s explained. FIG. 9 shows a
schematic partial cross-sectional view of a workpiece unit
according to the fifth exemplary embodiment.

In the third and fourth exemplary embodiments, the
holding member 1s arranged so as to cover the third to fifth
surfaces of the protruding portion, whereas 1n the workpiece
unit 50 according to the fifth exemplary embodiment, the
holding member 52 1s arranged so as to cover one among the
fifth surface 1/, the third surface 14 and the fourth surface 1
of the protruding portion 1c¢. In the mode shown 1n FIG. 9,
the holding member 52 1s arranged so as to cover the third
surface 14 and the fifth surface 1/ of the protruding portion
1c.

The holding member 352 has a first surface 52a directed in
the same direction as the second and fourth surfaces 15, 1e
of the workpiece body 1. It 1s preferable that the holding
member 52 1s arranged so that the first surface 52a forms the
same plane as the fourth surface 1e of the protruding portion
1c or exists on the second surface 15 side than the fourth
surface 1e of the protruding portion 1c¢. This 1s because the
attachment of the workpiece unit 50 to the processing
apparatus 1s stabilized.

It 1s preferable that a width wé of the protruding portion
1c 1s the same as the width w1l 1in the first exemplary
embodiment. It 1s preferable that a width (w6+w7) of the
holding member 52 1s the same as the width (wl+w2) 1n the
first exemplary embodiment.

It 1s preferable that the thickness t6 of the protruding
portion 1d 1s preferably 1 mm or more in order to secure
strength. The thickness t 7 of the holding member 52 1s
preferably equal to or less than the thickness of the work-
piece body 1 1n order to hold it on the processing apparatus.

It 1s preferable that the holding member 352 1s arranged at
a central area in the thickness direction of the workpiece
body 1. In this case, the position of the protruding portion 1c¢
can be shifted from the center in the thickness direction of
the workpiece body 1.

The workpiece unit 50 can be manufactured similarly to
the first exemplary embodiment.

The modes other than those mentioned above 1n the fifth
exemplary embodiment are similar to the first exemplary
embodiment. The fifth exemplary embodiment can be com-
bined with at least one of the above exemplary embodiments
in a possible range.
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According to the fifth exemplary embodiment, it 1s pos-
sible to obtain the same etlect as the first exemplary embodi-
ment.

A workpiece unit according to a sixth exemplary embodi-
ment of the present disclosure 1s explained. FIG. 10 shows
a schematic partial cross-sectional view of a workpiece unit
according to the sixth exemplary embodiment.

The sixth exemplary embodiment 1s a mode similar to the
fifth exemplary embodiment. In the fifth exemplary embodi-
ment, the holding member 1s attached to the workpiece
without using the adhesive, whereas, 1n the workpiece unit
60 according to the sixth exemplary embodiment, the hold-
ing member 52 1s attached to the workpiece body 1 by using
the adhesive 3. The place arranging the adhesive 3 1s not
limited to the illustrated mode, may be anywhere 11 1t 1s a
place where the holding member 52 and the workpiece body
1 can be bonded.

The workpiece unit 60 can be manufactured similarly to
the first, second and fifth embodiments.

The modes other than those mentioned above 1n the sixth
exemplary embodiment are similar to the first and fifth
exemplary embodiments. The sixth exemplary embodiment
can be combined with at least one of the above exemplary
embodiments 1n a possible range.

According to the sixth exemplary embodiment, 1t is
possible to obtain a reinforcing effect by the protrusion 1
similar to the first exemplary embodiment.

A workpiece unit according to a seventh exemplary
embodiment of the present disclosure 1s explained. FIG. 11
shows a schematic partial cross-sectional view of a work-
piece unit according to the seventh exemplary embodiment.
FIG. 12 shows a schematic partial plan view of the work-
piece unit according to the seventh exemplary embodiment.
FIG. 12 15 a plan view seen from the side face side of the
workpiece.

The seventh exemplary embodiment 1s the same mode as
the third and fourth exemplary embodiments. In the third
and fourth exemplary embodiments, the holding member 1s
one component, whereas, 1n the workpiece unit 70 according
to the seventh exemplary embodiment, the holding member
72 1s composed of two or more parts. In the mode shown 1n
FIGS. 11 and 12, the holding member 72 has a first portion
72a covering the third surface 14 of the protruding portion
1c and a second portion 725 covering the fourth surface 1e
of the protruding portion 1c. The fifth surface 1/ of the
protruding portion 1c¢ 1s covered with the first and second
portions 72a 72b. The first and second portions 72a 726 have
at least one concave and convex portions respectively on the
side facing the fifth surface 1f of the protruding portion 1c.
The first and second portions 72a, 72b are arranged so that
the concave and convex portions are fitted with each other
on the fifth surface 1/ side of the protruding portion 1c. In
the mode shown 1n FIG. 12, a boundary line between the first
and second portions 72a, 726 1s meandering.

In the first and second portions 72a, 72b, 1t 1s preferable
that the regions formed the concave and convex portions
have the same shape. It 1s more preferable that the first and
second portions 72a, 72b have the same shape as a whole.
It 1s more preferable that the first and second portion 72a,
72b are the same parts. In this case, the manufacturing and
management of the holding member 72 can be simplified.

The workpiece unit 70 can be manufactured similarly to
the first exemplary embodiment without forming the holding
member 72 by combining a plurality of parts.

The modes other than those mentioned above in the
seventh exemplary embodiment are similar to the first
exemplary embodiment. The seventh exemplary embodi-
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ment can be combined with at least one of the above
exemplary embodiments 1n a possible range.

According to the seventh exemplary embodiment, the
cllect similar to the first exemplary embodiment can be
obtained. By providing irregularities on each portion of the
holding member 72, positional displacement of each portion
can be prevented. By making the holding member 72 into a
plurality of parts, attachment of the holding member 72 to
the workpiece body 1 can be made easier.

A workpiece unit according to a fourteenth exemplary
embodiment of the present disclosure i1s explained. FIG. 13
shows a schematic partial cross-sectional view of a work-
piece unit according to the fourteenth exemplary embodi-
ment.

The fourteenth exemplary embodiment 1s a mode similar
to the seventh exemplary embodiment. In the seventh exem-
plary embodiment, the holding member 1s attached to the
workpiece without using the adhesive, whereas, 1in the
workpiece unit 80 according to the fourteenth exemplary
embodiment, the holding member 72 i1s attached to the
workpiece body 1 with the adhesive 3. The place arranging,
the adhesive 3 1s not limited to the 1llustrated mode, and may
be anywhere 11 it 1s a place where the holding member 72
and the workpiece body 1 can be bonded.

The workpiece unit 80 can be manufactured similarly to
the first, second and seventh exemplary embodiments.

The modes other than those mentioned above in the
fourteenth exemplary embodiment are similar to the first and
seventh exemplary embodiments. The fourteenth exemplary
embodiment can be combined with at least one of the above
exemplary embodiments 1n a possible range.

According to the fourteenth exemplary embodiment, a
reinforcing effect can be obtained by the protruding portion
similar to the first exemplary embodiment.

A workpiece unit according to a ninth exemplary embodi-
ment of the present disclosure 1s explained. FIG. 14 shows
a schematic partial cross-sectional view of a part of the
holding member 1n the workpiece unit according to the ninth
exemplary embodiment.

In the ninth exemplary embodiment, 1n addition to the
configurations of the first to fourteenth exemplary embodi-
ments, the workpiece body 91 and the holding member 92
turther have a positioning portion.

In the workpiece umt 90, the workpiece body 91 has at
least one first positioning portion 91/ on a portion facing the
holding member 92, 1n the protruding portion 91¢. In the
mode shown in FIG. 14, the first positioning portion 91/ 1s
arranged on the fifth surface 91/ of the protruding portion
91¢c. The holding member 92 has at least one second
positioning portion 924 on a portion facing the workpiece
body 91, in the mner circumierential portion 92¢. The first
and second positioning portions 91/, 924 are portions for
positioning the position of the holding member 92 for the
workpiece body 91. The first and second positioning por-
tions 91/, 92d can also suppress that the holding member 92
causes positional displacement to the workpiece body 91.

The first and second positioning portions 91/, 924 can be
arranged at positions corresponding to each other. The first
and second positioning portions 91/%, 924 can have shapes
corresponding to each other. For example, it 1s preferable
that the first and second positioning portions 91/, 924 have
a position and a shape such that at least a part of one of them
1s fitted with the other. In the mode shown 1n FIG. 14, the
first positioning portion 91/ 1s formed as a concave portion.
The second positioning portion 924 1s formed as a convex
portion fitting with the concave portion of the first position-
ing portion 91/%. The positions of the first and second
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positioning portions 914, 924 may be anywhere 1f 1t 1s a
portion where the outer circumierential portion(s) 91g of the
workpiece body 91 and the inner circumierential portion 92¢
of the holding member 92 are facing each other.

It 1s preferable that at least a part of the tip of the convex
portion can insert into the concave portion. It 1s preferable
that the convex portion has a shape and a size abutting on the
opening and/or the inner wall of the concave portion when
inserted into the concave portion. For example, it 1s prefer-
able that the width (for example, the size 1n the direction
(vertical direction) connecting the first and second surfaces
91a, 915 of the workpiece body 91) of the convex portion 1s
larger than that (the size in the vertical direction) of the
concave portion. Thereby, by {itting or engaging the first and
second positioning portions 917, 92d, positional displace-
ment of the holding member 92 to the workpiece body 91
can be suppressed.

FIGS. 15 to 18 show schematic plan views of examples
according to the first and second positioning portions 914,
924. F1GS. 15 to 18 show a plan view of the {irst positioning
portion 91/%. The second positioning portion 924 also has a
planar shape corresponding to the shape of the first posi-
tioning portion 91/%. The illustration and explanation of the
second positioning portion 924 are omitted. For example, as
shown 1 FIGS. 15 and 16, the first positioning portion 91/
can be formed as a continuous groove portion. The first
positioning portion 91~ may be a linear groove portion as
shown 1n FIG. 15, or may be a zigzag or meandering groove
portion as shown in FIG. 16. For example, as shown in
FIGS. 17 and 18, the first positioning portion 91/ can be
formed as at least one partial or discontinuous point-like
concave portion (for example, a conical or columnar shape)
or a fragmentary groove portion. A dotted line by the first
positioning portion 91/ may be linear as shown in FIG. 17,
or may be zigzag or meandering as shown i FIG. 18.
Although FIGS. 15 to 18 show the first positioning portion
91/ having a regular shape, the first positioning portion 91/
may have an 1rregular shape.

Although 1n the mode shown in FIG. 14, the first and
second positioning portions 9174, 924 have one triangular
cross section, the first and second positioming portions 914,
924 can have other cross-sectional shapes. FIGS. 19 to 22
show schematic partial sectional views of examples accord-
ing to the first and second positioning portions 91/, 924d. For
example, as shown 1n FIG. 19, the first and second posi-
tioning portions 91/, 92d can have a polygonal cross section
such as a quadrangle or the like. As shown i FIG. 20, the
first positioning portion 91/ can have a cross-sectional shape
(hemispherical shape) such as a semicircular, semielliptical
or the like. On the other hand, the second positioning portion
924 may have a cross-sectional shape (hemispherical shape)
such as a semicircular, semielliptical or the like, or may have
a semicircular, semi-elliptical, or other cross-sectional shape
(hemispherical shape) similar to that of the first positioning,
portion 91/, or may have a shape (triangular shape 1n FIG.
20) different from the first positioning portion 91/ as shown
in FIG. 20. As shown i FIG. 21, a part of the second
positioning portion 924 may be engaged with the first
positioning portion 91/%. In the mode shown 1 FIG. 21, a
width w22 of the second positioning portion 924 1s equal to
or larger than the width w21 of the first positioming portion
91/. A part of the second positioning portion 924 1s mserted
into the first positioning portion 91/ and the first and second
positioning portions 91/, 924 are partial contact at the upper
and lower ends of the first positioning portion 91/%. In this
case, an outer circumierential portion(s) 91g of the work-
piece body 91 and an inner circumierential portion 92¢ of
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the holding member 92 may not contact each other. Alter-
natively, as shown 1n FIG. 21, the holding member 92 may
be deformed by, for example, its shrinkage, and partially
contact the outer circumierential portion(s) 91g of the work-
piece body 1 at the upper and lower ends of the inner
circumierential portion 92¢. Also, as shown 1 FIG. 22, 1n
one cross section, the first and second positioning portions
91/, 92d can have a plurality of concave or convex portions.

It 1s preferable that the depth and/or the height of the first
and/or second positioning portion(s) 91/, 924 are/1s a depth
and/or height at which the first and second positioning
portions 91/, 92d can engage each other. The depth and/or
the height of the first and/or second positioning portion(s)
91/, 924 may be, for example, 0.5 mm or more.

The method for manufacturing the workpiece unit 40 can
be similar to the method for manufacturing according to the
first exemplary embodiment.

The modes of the protruding portion and the holding
member may adopt the modes similar to FIGS. 7 to 13.
FIGS. 23 to 26 show another example of the protruding
portion and the holding member.

In the workpiece unit 100 shown in FIG. 23, the holding
member 102 1s arranged so as to cover not only the fifth
surtace 911 of the protruding portion 91c¢ but also at least a
part of the third and fourth surfaces 91d, 91e. That 1s, the
holding member 102 can have a groove portion for accom-
modating the protruding portion 91¢ on the workpiece body
91 side. The holding member 102 can be arranged so that the
protruding portion 91c 1s fitted into the groove portion. The
modes of the first and second positioning portions 91/, 1024
may be the same as the above-described mode.

In the workpiece unit 110 shown 1n FIG. 24, the holding
member 112 can be arranged so as to cover one among the
fifth, third and fourth surfaces 91, 91d, 91e of the protruding
portion 91c. In the mode shown in FIG. 24, the holding
member 112 1s arranged so as to cover the third and fifth
surtaces 91d, 91f of the protruding portion 9lc.

The holding member 112 has a first surface 112a directed
in the same direction as the second and fourth surfaces 915,
91¢ of the workpiece body 91. It 1s preferable that the
holding member 112 1s arranged so that the first surface 1124
forms the same plane as the fourth surface 91e of the
protruding portion 91c¢ or exists on the second surface 915
side than the fourth surface 91e of the protruding portion
91c. This 1s because the attachment of the workpiece unit
110 to the processing apparatus 1s stabilized. The modes of
the first and second positioning portions 91/%, 1125 can be
similar to the above-described modes. It 1s preferable that
the holding member 112 1s arranged at a central area in the
thickness direction of the workpiece body 91. In this case,
the position of the protruding portion 91¢ can be displaced
from the center in the thickness direction of the workpiece
body 91.

In the workpiece umit 120 shown 1n FIGS. 25 and 26, the
holding member 122 1s composed of two or more parts. FIG.
26 1s a plan view seen from the side face side of the holding
member 122. In the mode shown 1n FIGS. 25 and 26, the
holding member 122 has a first portion 122a covering the
third surface 914 of the protruding portion 91¢, and a second
portion 12256 covering the fourth surface 91e of the protrud-
ing portion 91¢. The fifth surface 91f of the protruding
portion 91c¢ 1s covered with the first and second portions
122a, 122 b. The first and second portions 122a, 1225 have
at least one engaging portion respectively on the side facing
the fifth surface 91/ of the protruding portion 91c. For
example, the first and second portions 122q, 1225 are
arranged so that the concave and convex portions {it on the
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fifth surtace 911 side of the protruding portion 91c¢. In the
mode shown 1n FIG. 26, the boundary line between the first
and second portions 122a, 1225 1s meandering. The modes
of the first and second positioning portions 91d, 122¢ can be
similar to the above-described modes.

According to the modes shown in FIGS. 25 and 26, by
providing engaging portions on each portion of the holding
member 122, positional displacement of each portion can be
prevented. By composing the holding member 122a of a
plurality of parts, attachment of the holding member 122 to
the workpiece body 91 can be made easier.

The modes other than those mentioned above in the ninth
exemplary embodiment can be similar to the first to four-
teenth exemplary embodiments. The ninth exemplary
embodiment can be combined with at least one of the above
exemplary embodiments 1n a possible range.

Also 1n the ninth exemplary embodiment, similarly to the
above exemplary embodiment, the workpiece body 91 and
the holding member 92 can be jomned together via an
adhesive (illustration 1s omitted).

In each mode of the minth exemplary embodiment, the
mode 1n which the first positioning portion of the workpiece
body 1s located on the fifth surface of the protruding portion
1s shown, whereas the first positioning portion can be
arranged on at least one among the third and fourth surfaces
of the protruding portion. The second positioning portion
can be arranged at a position corresponding to the first
positioning portion.

According to the ninth exemplary embodiment, the effects
similar to the first to fourteenth exemplary embodiments can
be obtained.

According to the ninth exemplary embodiment, by com-
bining the first and second positioning portions, the holding
member can be attached to the workpiece body at an
appropriate position. Also, even after the holding member 1s
attached to the workpiece body, the first and second posi-
tioning portions fulfill a role of nonslip, and positional
displacement of the holding member to the workpiece body
can be suppressed.

A workpiece unit according to a tenth exemplary embodi-
ment of the present disclosure 1s explained. FIG. 27 shows
a schematic partial cross-sectional view of a workpiece unit
according to the tenth exemplary embodiment.

In the ninth exemplary embodiment, the first positioning,
portion of the workpiece body 1s a concave portion, and the
second positioning portion of the holding member 1s a
convex portion. In the tenth exemplary embodiment, the
concave and convex portions are reversed between the
workpiece body 131 and the holding member 132. That 1s,
the first positioning portion 131/ arranged on the fifth
surface 131/ of the protruding portion 131c¢ of the workpiece
body 131 i1s a convex portion. The second positioning
portion 1324 arranged on the mnner circumierential portion
132¢ of the holding member 132 1s a concave portion
corresponding to the first positioning portion 1314%.

The method for manufacturing the workpiece unit 130 can
be similar to the method for manufacturing according to the
first exemplary embodiment.

The modes other than those mentioned above 1n the tenth
exemplary embodiment can be similar to the first to ninth
exemplary embodiments. The tenth exemplary embodiment
can be combined with at least one of the above exemplary
embodiments 1n a possible range.

Also 1n the tenth exemplary embodiment, similarly to the
above exemplary embodiments, the workpiece body 131 and
the holding member 132 can be joined together via an
adhesive (illustration 1s omitted).
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According to the tenth exemplary embodiment, the effects
similar to the first to ninth exemplary embodiments can be
obtained.

A workpiece unmit according to an eleventh exemplary
embodiment of the present disclosure 1s explained. In the
cleventh exemplary embodiment, the workpiece body has a
plurality of parts. FIG. 28 shows a schematic plan view of
a workpiece unit according to the ecleventh exemplary
embodiment. FIG. 29 shows a schematic cross-sectional
view ol the workpiece unit along line XXVIII-XXVIII in
FIG. 28.

In the workpiece unit 140, the workpiece body 141 1s
physically divided into a plurality of sections 142. One
workpiece body 141 1s configured by combining the plural-
ity of sections 142. At least two among the plurality of
sections 142 can have different compositions respectively.
For example, each section 142 can contain a different
colorant. At least two among the plurality of sections 142
can have the same composition, and all of the sections 142
may have the same composition. The main material of each
section 142 may be the same or diflerent. It 1s preferable that
one section 142 1s smaller than the size that can be held or
fixed to the processing apparatus.

At least one among the plurality of sections 142 can be a
part to be processed by the processing apparatus. At least
one of the plurality of sections 142 may be a part not to be
processed by the processing apparatus. At least one of the
plurality of sections 142 may be a dummy workpiece body
for compensating the size of the workpiece body 141 and for
making a size that the workpiece body 141 can be held to the
processing apparatus.

It 1s preferable that the workpiece body 141 1s divided by
cach section 142 so as to divide the first and second surfaces
141a, 1415 of the workpiece body 141. The number of the
sections 142 relative to one workpiece body 141 can be
appropriately set. The size of one section 142 can be
appropriately adjusted according to demand or the like of
cach composition or the like. The plurality of sections 142
may be the same or diflerent size.

At least one section 142 can have at least a part of the
protruding portion 141¢ of the workpiece body 141. The
mode of the protruding portion 141¢ can be similar to the
above exemplary embodiments. By combining the plurality
of sections 142, the protruding portions 141¢c can be made
continuous.

The shape of each section 142 may be any shape. The
plurality of sections 142 may have the same or diflerent
shapes. When the planar shape of the workpiece body 141 1s
a circular shape, 1t 1s preferable to divide the workpiece body
141 so that the section 142 passes through the center of the
circular shape. For example, the section 142 can have a
tan-shaped planar shape. When the section 142 has a fan
shape, it 1s preferable that the radius of the fan shape is the
same. Thereby, the workpiece body 141 having a circular or
clliptical shape by radially combining the plurality of sec-
tions 142 so that each arc 1s continuous can be configure. It
1s preferable that the sum of the center angles of the plurality
of sections 142 1s 360°. The size of the center angle of each
fan shape may be any, and can be, for example, 45°, 60°,
90°, 120°, 180° (1e, semicircular, semielliptical or the like),
240°, 270°, 300°, 315° or the like.

It 1s preferable that the plurality of sections 142 has the
same thickness respectively. Thereby, both the first and
second surfaces 141a, 1415 can be formed to a flat surface.
Also, positioning 1n the thickness direction when fixing the
workpiece unit 140 to the processing apparatus makes
casier.
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In the mode shown m FIGS. 28 and 29, the workpiece
body 141 has a first, second and third sections 142a, 1425,
142c¢. The first, second and third sections 142a, 14256, 142c¢
have the same shape. The first, second and third sections
142a, 14256, 142¢ have the same size. The first, second and
third sections 142a, 142b, 142¢ have a planar shape in which
both surfaces are a fan (sector) shape. The central angle of
the fan shape 1s 120°. The first, second and third sections
142a, 142bH, 142¢ are radially arranged and configure a
circular workpiece body 141. Both surfaces of the first,
second and third sections 142a, 1425, 142¢ are arranged on
the same plane, and the first and second surfaces 141a, 1415
are configured 1n a plane.

FIGS. 30 to 33 show a schematic plan view of a work-
piece according to an example of a plane shape of a section.
FIGS. 30 to 33 show a state in which sections configuring
one workpiece are separated. In the mode shown 1n FIG. 30,
the sections 142a, 1425, 142¢ have a fan-shaped plane shape
with a central angle of 120°. In the mode shown 1n FIG. 31,
the sections 142a, 1425 have a semicircular planar shape. In
the mode shown 1in FIG. 32, the section 1424 has a semi-
circular planar shape, and the sections 1425, 142¢ have a
tan-shaped planar shape with a central angle 90°. In the
modes shown 1n FIGS. 30 to 32, the radius of each section
1s the same size. In the mode shown 1n FIG. 33, the sections
142a to 142/ have no fan-shaped planar shape, but are
configured to achieve a circular shape in combination.

FIG. 34 shows a schematic plan view of a workpiece body
according to another mode of a workpiece body. In the
adjacent sections 142, the sections 142 may be directly
contacted each other. Alternatively, as shown 1n FIG. 34, the
workpiece body 141 may further have a cushioning (bufler)
material 143 1n at least a part between adjacent sections 142.
It 1s preferable that the cushioning material 143 1s a material
so that can absorb irregularities on the end face of the section
142. The cushioning material 143 may be an adhesive for
bonding the sections 142 to each other. As the cushioning
material 143, for example, a resin sheet can also be used. In
the mode shown 1n FIG. 34, although the cushioning mate-
rial 143 arranged entirely between the sections 142 1s shown,
the cushioning material 143 may be partially arranged
between the sections 142. By using the cushioning material
143, 1t 1s possible to suppress mismatching of combination
due to wrregularities of the end face of the section 142. Also,
by using the adhesive as the cushioning material 143, the
bonding strength between the sections 142 can be enhanced.

FIG. 35 shows a schematic side view of a workpiece body
according to another mode of a workpiece body. The section
142 can have an engaging portion engaging with the adja-
cent section 142 on the end face facing the adjacent section
142. As shown 1n FIG. 35, the engaging portion can be, for
example, a concave portion 142g formed on the end face of
the section 142q, and a convex portion 142/ formed on the
end face of the section 1425 and fitted with the concave
portion 142¢g. In addition to the engaging portion, the
workpiece body 141 may further have a cushioning material
143 as shown 1n FIG. 34. By providing the engaging portion,
the bonding strength between the sections 142 can be
enhanced.

In the case where the section 142 1s a section-not-to-be-
processed (dummy workpiece body), as the maternial of the
unprocessed section 142, it 1s possible to use a matenal the
workpiece unit 140 can be held on the processing apparatus
and has strength 1n which the processing section 142 can be
processed 1n addition to the above-mentioned materials.

The modes other than those mentioned above in the
cleventh exemplary embodiment can be similar to the first to
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tenth exemplary embodiments. The eleventh exemplary
embodiment can be combined with at least one of the above
exemplary embodiments 1n a possible range.

According to the eleventh exemplary embodiment, the
cllects similar to the first to tenth exemplary embodiments
can be obtained.

According to the eleventh exemplary embodiment, the
workpiece body can comprise a plurality of sections having,
different compositions. Each section can adjust 1ts size and
shape according to demand. Thereby, 1t 1s possible to
increase the utilization efliciency of the workpiece body and
to reduce wastetul workpiece body. Further, the workpiece
body can also be manufactured and sold 1n units of sections.
Furthermore, 1t 1s possible to make workpiece items of
different compositions by a single processing with a pro-
cessing apparatus.

A workpiece unit according to a twellth exemplary
embodiment of the present disclosure 1s explained. FIG. 36
shows a schematic plan view of a workpiece unit 1n the
twellth exemplary embodiment. FIG. 37 shows a schematic
plan view of a section unit in the twelith exemplary embodi-
ment. In the eleventh exemplary embodiment, one holding
member 1s applied to the section. In the twelfth exemplary
embodiment, a part of the holding member 1s arranged for
cach section.

The workpiece unit 150 according to the twellth exem-
plary embodiment comprises a plurality of section units 151.
Each section unit 151 has a section 142, and a covering
member 152 arranged on at least a part of a side face of the
section 142. The section 142 can be similar to the section of
the eleventh exemplary embodiment. The size of one section
unit 151 can be made smaller than the size that can be held
to the processing apparatus.

In the mode shown 1n FIG. 37, the covering member 152
surrounds the outer circumierential portion(s) (side face) of
the section 142. The covering member 152 can be similar to
the holding members 1n the first to eleventh exemplary
embodiments except that 1t surrounds one section. The
covering member 152 forms a holding member that i1s held
to the processing apparatus when the workpiece unit 150 1s
configured by combining a plurality of section units 151. A
part of one covering member 152 configures a part of the
holding member. By combining a plurality of section units
151, a holding member that a part of the covering member
152 continuously surrounds the combination of the sections
142 1s formed. For example, when the section 142 15 a fan
shape, a part arranged on the circular arc section of the
section 142 among the covering member 152 configures a
holding member. The portion not configuring the holding
member of the covering member 152 can act as a cushioning,
portion for smoothly bonding with the adjacent section.

The section units 151 can be joined together via an
adhesive (not shown). Alternatively, an engaging portion for
engaging the covering members 152 with each other may be
provided in a part where the covering members 152 face
cach other.

FIG. 38 shows a schematic plan view of a section unit
according to another mode of that shown 1n FIG. 37. In the
mode shown in FIG. 37, the covering member 1s arranged
over the entire circumierence of the section. In the section
unit 153 according to the mode shown in FIG. 38, the
covering member 154 1s arranged only on a part of the side
face of the section 142. By combining the section unit 153
similarly to the combination shown in FIG. 36, a workpiece
unit as shown 1n FIG. 28 can be configured. The covering,
member 154 1s arranged in a part that acts as a holding
member when the partitioning units are combined. In the
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mode shown in FIG. 38, the covering member 154 1s
arranged along the circular arc portion of the section 142.
The covering member 154 1s not provided on a portion(s)
facing the adjacent section(s) 142 when combining the
section unmts 153 among (with respect to) the side faces of
the sections 142. The section unit 153 shown 1 FIG. 38 1s
similar to the section umt shown 1 FIG. 37 except that the
placement position of the covering member 154 1s different.

The section units 153 can be jomed together via an
adhesive (not shown). Alternatively, an engaging portion for
engaging the sections 142 with each other may be provided
in a part where the sections 142 face each other.

The modes other than those mentioned above in the
twellth exemplary embodiment can be similar to the first to
cleventh exemplary embodiments. The twelith exemplary
embodiment can be combined with at least one of the above
exemplary embodiments in a possible range.

According to the twellth exemplary embodiment, the
cllects similar to the first to eleventh exemplary embodi-
ments can be obtained. Since the section unit can be manu-
factured or sold for each section unit, the user can arbitrarily
set the combination of compositions 1n the workpiece unit
by manufacturing or purchasing the section unit according to
the demand.

A workpiece unit according to a thirteenth exemplary
embodiment of the present disclosure 1s explained. FIG. 39
shows a schematic plan view of a workpiece unit in the
thirteenth exemplary embodiment. FIG. 40 shows a sche-
matic plan view of a dummy workpiece body 1n the thir-
teenth exemplary embodiment. In the twelfth exemplary
embodiment, a plurality of section units are combined to
configure a workpiece unit. In the thirteenth exemplary
embodiment, the workpiece unit 160 i1s configured by using
one section unit.

The workpiece unit 160 comprises a section unit 151 and
a dummy workpiece body 161. The section unit 151 1is
similar to the section unit 151 according to the twelfith
exemplary embodiment. The dummy workpiece body 161 1s
one that can hold the section unit 151 on the processing
apparatus by supplementing (or compensating) the size of
the section unit 151. The dummy workpiece body 161 can
have a holding portion 161a for holding 1n the processing
apparatus. The holding portion 161a has the same function
as the holding member. The holding portion 161a may be

integrally formed as a part of the dummy workpiece body
161 or may be formed as a separate member. In the mode
shown 1n FIGS. 39 and 40, the dummy workpiece body 161
has a planar shape combining three section unmits 151. In the
mode shown i FIGS. 39 and 40, the dummy workpiece
body 161 has a planar shape so as to form a circular shape
by combining with the section unit 151.

The shape and size of the dummy workpiece body 161 can
be designed according to (1n association with) the shape and
s1ze of the section unit 151. The dummy workpiece body 161
has a thickness that can be held to the processing apparatus.
The material of the dummy workpiece body 161 may be any
matenal 11 1t 1s a matenal that can process the section by
holding to the processing apparatus. As the material of the
dummy workpiece body 161, for example, the same material
as the holding member can be used.

The dummy workpiece body 161 and the section unit 151
can be bonded via, for example, an adhesive (not shown).
Alternatively, an engaging portion for engaging the dummy
workpiece body 161 and the section unit 151 may be
provided 1n a part where the dummy workpiece body 161
and the section unit 151 face each other.
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It 1s preferable that the dummy workpiece body 161 can
be used repeatedly. It 1s preferable that the section unit 151
1s detachable from the dummy workpiece body 161.

FIG. 41 shows a schematic plan view of a workpiece unit
according to another mode of that shown i FIG. 39. The 5
workpiece unit 163 comprises a section (workpiece body)
144, a dummy workpiece body 164 holding the section 144,
and an adhesive 145 joins the section 144 and the dummy
workpiece body 164. The dummy workpiece body 164 has
an annular or tubular structure with an opening hollowed out 10
in the size of the section 144. The dummy workpiece body
164 can have a holding portion 164a for holding to the
processing apparatus. In the mode shown in FIG. 41, the
section 144 1s concentrically fitted in the opening of the
dummy workpiece body 164 and bonded by the adhesive 15
145. The size (for example, radius) of the section 144 can be
80% or less, 60% or less, 50% or less, or 40% or less of the
s1ze (for example, radius) that can be held to the processing
apparatus.

It 1s preferable that the dummy workpiece body 164 has 20
a strength so as not to be deformed during processing by the
processing apparatus.

The modes other than those mentioned above in the
thirteenth exemplary embodiment can be similar to the first
to twelfth exemplary embodiments. The thirteenth exem- 25
plary embodiment can be combined with at least one of the
above exemplary embodiments in a possible range.

According to the thirteenth exemplary embodiment, the
cllects similar to the first to twelith exemplary embodiments
can be obtained. It 1s not necessary to enlarge the workpiece 30
body to a size that it can be held to the processing apparatus.
Thereby, even 11 the workpiece body 1s a composition with
low demand, it can be processed without requiring a work-
piece body of another composition.

A workpiece unit according to a fourteenth exemplary 35
embodiment of the present disclosure 1s explained. In the
cleventh exemplary embodiment, the sections are physically
separated from each other. In the fourteenth exemplary
embodiment, at least two sections 1n the workpiece body are
not physically separated and can be integrally formed. A 40
schematic plan view and a schematic cross-sectional view of
the workpiece unit in the fourteenth exemplary embodiment
can be similar to FIGS. 27 and 28.

It 1s preferable that the adjacent sections 142 are bonded
together. Therefore, the maternials of the adjacent sections 45
142 are preferably materials that can be bonded by firing,
and more preferably materials that the main material 1s the
same. For example, the adjacent sections 142 may be
zirconia with different types and/or content rate of additives
such as colorants or the like. 50

A method for manufacturing the workpiece unit according
to the fourteenth exemplary embodiment 1s similar to the
method for manufacturing described in the above exemplary
embodiments except that a plurality of sections are inte-
grally formed. Regarding molding of a workpiece body, first, 55
a removable partition(s) 1s (are) provided in a mold to form
the mold of sections of a desired shape. The partition(s)
1s(are) arranged at a boundary of the section. Next, after
supplying the composition to the area of each section, the
partition(s) 1s(are) removed. Next, the composition 1s press- 60
molded, whereby a molded body in which a plurality of
compositions are integrated can be molded. The method
alter sintering (or firing) of the molded body 1s similar to 1n
the above exemplary embodiments.

The modes other than those mentioned above in the 65
fourteenth exemplary embodiment can be similar to the first
to thirteenth exemplary embodiments. The fourteenth exem-
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plary embodiment can be combined with at least one of the
above exemplary embodiments in a possible range.

According to the fourteenth exemplary embodiment, the
cllects similar to the first to thirteenth exemplary embodi-
ments can be obtained. Also, a member for holding a
plurality of sections, such as a holding member, an adhesive
and the like, becomes unnecessary.

The disclosure of the above patent literature 1s 1ncorpo-
rated herein by reference thereto. Although the workpiece
unit and the method for manufacturing thereof according to
the present invention are explained based on the above
exemplary embodiments, needless to say, 1t 1s not limited to
the above exemplary embodiments, and a variety of modi-
fications, changes and improvements to various disclosed
clements (including each element of each claim, each ele-
ment of each exemplary embodiment and example, each
clement of each drawing, and the like) can be included
within the scope of the entire disclosure (including the
claims and drawings) of the present invention, and based on
the basic technical idea of the present invention. Also, the
present mvention can combine, substitute or select various
disclosed elements (1including each element of each claim,
cach element of each exemplary embodiment and example,
cach element of each drawing, and the like) within the scope
of the entire disclosure of the present invention appropri-
ately.

Further problems, objectives and development modes of
the present invention will become apparent from the entire
disclosure 1including the claims.

With regard to a numerical range(s) 1n the description, it
should be interpreted that any value(s) and sub-range(s) that
are 1mcluded 1n the range are concretely stated even 11 not
explicitly stated.

Part or all of the above described exemplary embodiments
may also be stated as 1n appendixes (remarks) which may be
termed “mode” or “modes” shown below, though not restric-
tively.

[Mode 1]

A workpiece unit, comprising:

a workpiece body; and

a holding member arranged on at least a part of an outer
circumierential portion(s) of the workpiece body, and
directly contacting at least a part of the outer circumierential
portion(s).

[Mode 2]
The workpiece unit according to the mode, wherein the

holding member 1s continuously arranged along the outer
circumierential portion(s).
[Mode 3]

The workpiece unit according to the mode(s), wherein the
holding member has a ring shape.
[Mode 4]

The workpiece unit according to the mode(s), wherein a
thickness of the holding member 1s thinner than that of the
workpiece.

[Mode 5]

The workpiece unit according to the mode(s), wherein the
holding member 1s arranged at a central area 1n the thickness
direction of the workpiece.

[Mode 6]

A workpiece unit, comprising:

a workpiece body; and

a holding member arranged on at least a part of an outer
circumierential portion(s) of the workpiece body; wherein

the workpiece body has at least one first positioning
portion 1n a part facing the holding member, and
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the holding member has a second positioning portion
engaging with at least a part of the first positioning portion.
[Mode 7]

The workpiece unit according to the mode, wherein

the first positioning portion has a concave or convex
shape,

the second positioning portion has a shape fitting with the
first positioning portion, and

at least a part of one of the first and second positioning,
portions fits with at least a part of the other.

[Mode 8]

The workpiece unit according to the mode(s), wherein the
first positioning portion 1s arranged over the entire circums-
terence of the workpiece body.

[Mode 9]

The workpiece unit according to the mode(s), wherein the
first or second positioning portion has a groove shape.
[Mode 10]

The workpiece unit according to the mode(s), wherein the
first or second positioning portion has a conical or columnar
shape.

[Mode 11]

The workpiece unit according to the mode(s), wherein

the workpiece has a protruding portion protruding from
the outer circumierential portion,

the first positioning portion 1s arranged on the protruding
portion, and

the holding member 1s arranged in at least a protruding
direction of the protruding portion.

[Mode 12]

The workpiece unit according to the mode(s), wherein

the protruding portion 1s continuously arranged along the
outer circumierential portion(s) of the workpiece body, and

the holding member has a ring shape.

[Mode 13
The workpiece unit according to the mode(s), wherein
the workpiece body has a first surface, and a second

surface arranged on a side opposite to the first surface,
the outer circumierential portion(s) 1s arranged between
the first and second surfaces,

the protrusion portion has a third surface directed 1n the
same direction as the first surtace, a fourth surface directed
in the same direction as the second surface, and a fifth
surface connecting the third and fourth surfaces, and
the holding member covers at least a part of the fifth
surface.

[Mode 14]

The workpiece unit according to the mode(s), wherein the
holding member has a first surface directed in the same
direction as the third surface of the protruding portion, and
a second surface directed in the same direction as the fourth
surface of the protruding portion.

[Mode 15]

The workpiece unit according to the mode(s), wherein the
first surface of the holding member forms the same plane as
the third surface of the protruding portion, or exists on a side
closer to the first surface of the workpiece body than the
third surface of the protruding portion.

[Mode 16]
The workpiece unit according to the mode(s), wherein the

second surface of the holding member forms the same plane
as the fourth surface of the protruding portion, or exists on
a side closer to the second surface of the workpiece body
than the fourth surface of the protruding portion.
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[Mode 17]

The workpiece unit according to the mode(s), wherein the
holding member further covers at least a part of the third and
fourth surfaces of the protruding portion.

[Mode 18]

The workpiece unit according to the mode(s), wherein the
holding member 1s composed of two or more parts.
[Mode 19]

The workpiece unit according to the mode(s), wherein

cach part of the holding member has a concave or convex
portion respectively,

cach of the parts 1s arranged so as to {it the concave and
convex portions.

[Mode 20]

The workpiece unit according to the mode(s), wherein the
workpiece body 1s ceramic, metal or resin.
[Mode 21}

The workpiece unit according to the mode(s), wherein the
workpiece body 1s a pre-sintered body 1n which the zirconia
crystal grains are not completely sintered.

[Mode 22]

The workpiece unit according to the mode(s), wherein the
protruding portion 1s a part of the pre-sintered body.
[Mode 23]

The workpiece unit according to the mode(s), wherein the
holding member 1s bonded to the workpiece body via an
adhesive.

[Mode 24]

The workpiece unit according to the mode(s), wherein the
holding member and the workpiece body are in direct
contact with each other.

[Mode 25]
The workpiece unit according to the mode(s), wherein the

holding member 1s plastic.
[Mode 26]

The workpiece unit according to the mode(s), wherein a
thickness of the protruding portion and that of the holding
member are the same.

[Mode 27]

The workpiece unit according to the mode(s), wherein a
width of the protruding portion 1n the protruding direction 1s
0.3 mm to 2 mm.

[Mode 28]

The workpiece unit according to the mode(s), wherein the
protruding portion 1s arranged at a central area 1n the
thickness direction of the workpiece body.

[Mode 29]

The workpiece unit according to the mode(s), wherein the
workpiece body comprises a worked item formed by pro-
cessing the workpiece body, the worked item being con-
nected to the protruding portion or the outer edge portion of
the workpiece body.

[Mode 30]

A workpiece unit, comprising a workpiece body having a
plurality of sections,

wherein the section divides a surface-to-be-processed of
the workpiece body.

[Mode 31]

The workpiece unit according to the mode, wherein the
plurality of sections are integrally formed.
[Mode 32]

The workpiece unit according to the mode(s), wherein the
plurality of sections has a different composition respectively.
[Mode 33

The workpiece unit according to the mode(s), further
comprising a holding member surrounding at least the outer
circumierential portion(s) of the workpiece body.
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[Mode 34]

The workpiece unit according to the mode(s), wherein the
workpiece body 1s divided for each of the sections.
[Mode 35]

The workpiece unit according to the mode(s), wherein at
least two of the plurality of sections have different compo-
sitions.

[Mode 36]

The workpiece unit according to the mode(s), wherein the
section has a shape engaging with an adjacent section.
[Mode 37]

The workpiece unit according to the mode(s), further
comprising a cushioning material arranged between adjacent
sections.

[Mode 38]

The workpiece unit according to the mode(s), wherein the
cushioning material contains a resin.
[Mode 39]

The workpiece unit according to the mode(s), further
comprising a holding member surrounding at least the outer
circumierential portion(s) of the workpiece body.

[Mode 40]

The workpiece unit according to the mode(s), wherein the
holding member maintains a combination of the plurality of
sections.

[Mode 41]

The workpiece unit according to the mode(s), wherein
the holding member 1s composed of a plurality of parts,
the parts of the holding member are arranged in the
sections of the workpiece body respectively.

[Mode 42

The workpiece unit according to the mode(s), further
comprising a covering member surrounding the outer cir-
cumierential portion(s) of the section.

[Mode 43]

The workpiece unit according to the mode(s), wherein the
portions of the holding member are at least a part of the
covering member.

[Mode 44]

The workpiece unit according to the mode(s), wherein the
covering member has a shape engaging with a covering
member surrounding an adjacent section.

[Mode 45]

The workpiece unit according to the mode(s), wherein a
planar shape of the section has a fan shape.
[Mode 46]

The workpiece unit according to the mode(s), wherein the
plurality of sections compose the workpiece body having a
circular planar shape by combined.

[Mode 47]

The workpiece unit according to the mode(s), wherein the
plurality of sections have the same shape respectively.
[Mode 48]

The workpiece unit according to the mode(s), wherein
one section among the plurality of sections 1s a part not
processed by the processing apparatus.

[Mode 49]

The workpiece unit according to the mode(s), wherein the
one section 1s smaller than a size that can be fixed to the
processing apparatus.

[Mode 30]

A method for manufacturing a workpiece unit, comprising

preparing a workpiece body;

preparing a holding member having a ring shape;

expanding the holding member by heating;

fitting the workpiece body into the ring of the holding
member:; and
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contracting the holding member by cooling to attach the
holding member to the outer circumierential portion(s) of
the workpiece body.
[Mode 31}

A method for manufacturing a workpiece unit, comprising

preparing a workpiece body having a first positioning
portion on an outer circumierential portion(s) thereof;

preparing a holding member having a second positioning
portion; and

attaching the holding member to the outer circumiferential
portion(s) of the workpiece body so that the first and second
positioning portions correspond to each other.

[Mode 52]

A method for manufacturing a workpiece unit, comprising

preparing a plurality of sections to be components of a
workpiece body;

forming the workpiece body having a first surface, a
second surface arranged on the opposite side of the first
surface, and an outer circumierential portion(s) between the
first and second surfaces by combined the plurality of
sections;

preparing a holding member having a ring shape;

expanding the holding member by heating;

fitting the workpiece body into the ring of the holding

member; and

contracting the holding member by cooling to attach the
holding member to the outer circumierential portion(s) of
the workpiece body.
[Mode 53]

The method for manufacturing the workpiece unit accord-
ing to the mode(s), wherein

the first positioning portion 1s a concave or convex
portion,

in the attaching the holding member, the first and second

positioning portions are fitted together.
[Mode 54]
The method for manufacturing the workpiece unit accord-

ing to the mode(s), wherein

the attaching the holding member comprises:

expanding the holding member having a ring shape by
heating;

fitting the workpiece body into the ring of the holding
member; and

contracting the holding member by cooling.

[Mode 55]

The method for manufacturing the workpiece unit accord-
ing to the mode(s), wherein

the workpiece body has a protruding portion protruding
from the outer circumierential portion(s), and

the first positioning portion 1s arranged 1n the protruding
portion.

[Mode 36]

The method for manufacturing the workpiece unit accord-
ing to the mode(s), wherein 1n the expanding the holding
member, the holding member 1s heated to 60° C. to 150° C.
[Mode 37]

The method for manufacturing the workpiece unit accord-
ing to the mode(s), wherein the holding member includes an
engineering plastic.

INDUSTRIAL APPLICABILITY

The present disclosure can be applied, for example, to the
production of a dental prosthesis.

REFERENCE SIGNS LIST

10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140,
150, 160, 163 Workpiece unit
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1, 91, 131, 141 Workpiece body

1la, 91a, 131a, 141a First surface

15, 9154, 1315, 1415 Second surface

1c, 91¢, 131c¢, 141c¢ Protruding portion

14, 91 d, 131d Third surtace

le, 91 e, 131e Fourth surface

17, 91/, 131/ Fiith surface

12, 91g, 131¢ Outer circumierential portion(s)

1/ Outer edge portion

2, 32,52, 72,922,102, 112, 122, 132 Holding member
2a, 92a, 112a, 132a First surface

25, 925, 1325 Second surface

2¢, 92¢, 132¢ Third surface (inner circumierential portion)
3 Adhesive

4 Worked 1tem

4a Connecting portion

5 Cut portion

52a First surface

72a First portion

72b Second portion

91/, 131/ First positioning portion
92d, 102a, 1125, 122c¢, 1324 Second positioning portion
122a First portion

1226 Second portion

142, 144 Section

142a to 142/ First to sixth section
1429 Concave portion

142/ Convex portion

143 Cushioning material

145 Adhesive

151, 153 Section unit

152, 154 Covering member

161, 164 Dummy workpiece body
161a, 164a Holding portion

The 1nvention claimed 1s:

1. A workpiece unit, comprising:

a workpiece body having a protruding portion; and

a holding member arranged on at least a part of an outer
side of the protruding portion,

wherein the workpiece body itsell has the protruding
portion;

the workpiece body i1s integrated with the holding mem-
ber;

when holding or fixing the workpiece unit to the process-
ing apparatus, at least the holding member 1s held to a
processing apparatus; and

information 1s added to the holding member,

wherein the holding member only contacts the outer
circumierence of the workpiece on the face of the plane
perpendicular to the workpiece body.

2. The workpiece unit according to claim 1, wherein

the workpiece body has a first surface, a second surface
arranged on a side opposite to the first surface, and an
outer circumierential portion(s) provided between the
first and second surfaces, and

the protruding portion 1s arranged on the outer circum-
ferential portion(s).

3. The workpiece unit according to claim 2, wherein

the protruding portion 1s continuously arranged along the
outer circumierential portion(s) of the workpiece body,
and

the holding member has a ring shape.

4. The workpiece unit according to claim 2, wherein

the protruding portion has a third surface directed in the
same direction as the first surface, a fourth surface
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directed 1in the same direction as the second surface,
and a fifth surface connecting the third and fourth
surfaces, and

the holding member covers at least a part of the fifth

surface.

5. The workpiece unit according to claim 4, wherein the
holding member has a first surface directed in the same
direction as the third surface of the protruding portion, and
a second surface directed in the same direction as the fourth
surface of the protruding portion.

6. The workpiece unit according to claim 5, wherein the
first surtace of the holding member forms the same plane as
the third surface of the protruding portion.

7. The workpiece unit according to claim 3, wherein the
second surface of the holding member forms the same plane
as the fourth surface of the protruding portion.

8. The workpiece unit according to claim 1, wherein

the workpiece body has at least one first positioning

portion 1n a part facing the holding member in the
protruding portion, and

the holding member has a second positioning portion

engaging with at least a part of the first positioning
portion.

9. The workpiece unit according to claim 8, wherein

the first positioning portion has a concave or convex

shape,

the second positioning portion has a shape fitting or

engaging with the first positioning portion, and

at least a part of one of the first and second positioning

portions fits or engages with at least a part of the other.

10. The workpiece unit according to claim 8, wherein

one of the first and second positioning portions has a

concave shape and the other has a convex shape,

the convex shape has a width equal to or larger than that

of the concave shape, and

a part of the convex shape 1s inserted 1nto the concave

shape.

11. The workpiece unit according to claim 8, wherein the
first positioning portion 1s arranged over the entire circums-
terence of the workpiece body.

12. The workpiece unit according to claim 8, wherein the
first or second positioning portion has a groove shape.

13. The workpiece umt according to claim 8, wherein the
first or second positioning portion has a conical or columnar
shape.

14. The workpiece umt according to claim 1, wherein the
holding member comprises two or more parts.

15. The workpiece unit according to claim 14, wherein

cach part of the holding member has a concave or convex

portion respectively, and

cach of the parts 1s arranged so as to {it the concave and

convex portions each other.

16. The workpiece unit according to claim 1, wherein the
workpiece body 1s ceramic, metal or resin.

17. The workpiece unit according to claim 1, wherein the
workpiece body 1s a pre-sintered body 1n which zirconia
crystal grains are not completely sintered.

18. The workpiece umt according to claim 1, wherein the
holding member 1s bonded to the workpiece body via an
adhesive.

19. The workpiece umt according to claim 1, wherein the
holding member and the workpiece body are in direct
contact with each other.

20. The workpiece unit according to claim 1, wherein the
holding member 1s plastic.
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21. The workpiece unit according to claim 1, wherein a
thickness of the protruding portion and that of the holding
member are substantially the same.

22. The workpiece unit according to claim 1, wherein a
width of the protruding portion in a protruding direction 1s 2
0.3 mm to 2 mm.

23. The workpiece umt according to claim 1, wherein the
protruding portion 1s arranged at a central area in the
thickness direction of the workpiece body.

24. The workpiece umt according to claim 1, wherein the
workpiece body comprises a worked item formed by pro-
cessing the workpiece body, the worked item being con-
nected to the protruding portion or the outer edge portion of
the workpiece body.

25. The workpiece unit according to claim 1, wherein the
workpiece body 1s one manufactured by pressure-molding a
composition mto a predetermined shape configured to form
the workpiece body.
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26. A workpiece unit, comprising:

a workpiece body having a plate shape and a protruding
portion; and

a holding member arranged on at least a part of an outer
side of the protruding portion and 1n at least a protrud-
ing direction of the protruding portion,

wherein the workpiece body itself has the protruding
portion and the protruding portion protrudes from a
side face of the workpiece body;

the workpiece body 1s integrated with the holding mem-
ber;

when holding or fixing the workpiece unit to the process-
ing apparatus, at least the holding member 1s held to a
processing apparatus; and

information 1s added to the holding member,

wherein the holding member only contacts the outer
circumierence of the workpiece on the face of the plane

perpendicular to the workpiece body.
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